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"Market Structure, Durability. and Maintenance Effort " Review of Economic Studies. Vol. 41 (April
1974). pp. 277-287 :

"Estimating the Costs and Benefits of Utility Regulation " Quarreriv Review of Economics and Business.
Vol. 14 (Summer 1974). pp. 51-64.

"Consumer Behavior versus Economic Theorv." Recherches Economiques de Louvain, Vol. 40 (September
1974), pp. 261-276

"Alternative Models of Bandit Selection." Journal of Economic Theory, Vol. 10 (June 1975). pp. 333-342.
"An Experimental Studyv of Expectation Formation." Econometrica, Vol. 44 (January 1976). pp. 17-41.

"Another Look at the Social Valuation of Input Price Changes." American Economic Review. Vol. 66
(March 1976). pp. 239-243

"Resource Exploitation Theory and the Behavior of the O1l Cartel ' Furopean Economic Review, Vol. 7
(April 1976), pp. 237-279.

"Advertising and Profitability: Further Implications of the Null Hypothesis." Journal of Industrial
Economics, Vol. 25 (September 1976). pp. 45-54

"A Model of Promotional Competition in Oligopoly " Review of Fconomic Studies, Vol. 43 {October
1976), pp. 493-507

"Is More Competition Necessarily Good?" Industrial Organizanon Review, Vol. 4 (1976), pp. 120-121.

"Public Investment Criteria, Insurance Markets, and Income Taxes " Journal of Public Fconomics. Vol. 6
(November 1976), pp. 425-445

"Valuing Changes in Regulated Firms' Input Prices.” Southern Economic Journal. Vol. 43 (January 1977).
pp. 1346-1351.

"Using the H Index of Concentration with Published Data " Review of Economics and Statistics. Vol. 39
(May 1977), pp. 186-193.

"Comparative Static Properties of Regulated Airline Oligopolies." Bell Journal of Economics. Vol. 8
(Autumn 1977), pp. 565-576.

"Nonconvexity and Optimal Exhaustion of Renewable Resources” (with T. R. Lewis). International
Economic Review. Vol. 18 (October 1977), pp. 535-332.

"Common Stock Volatility Expectations Implied by Option Premia" (with R. R. Trippi). Journal of
Finance, Vol. 33 (March 1978), pp. 129-147
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"A Note on Economies of Scale and Natural Monopolyv in the Distribution of Public Utility Services " Bel/
Journal of Economics. Vol 9 (Spring 1978). pp. 270-276

"A Model of Adverusing and Product Quality " Journal ot Political Economy. Vol. 87 (June 1978), pp.
483-304.

"Life-Cycle Costing for Consumers of Energy-Conserving Devices" (with S. S. Penner and M. R.
Brambley). Energy. Vol 3 (July/August 1978). pp 415-419

"Entry Deterrence in the Readyv-to-Eat Breakfast Cereal Industry " Bel! Journal of Economics, Vol. 9
(Autumn 1978), pp 3035-327. Also in Marker Strategy and Structure (J M.A. Gee and G. Norman,
eds.), London: Harvester Wheatsheaf, 1992, pp 84-111

"Market Structure, Durabilitv. and Quality: A Selective Survev." Economic Inquiry. Vol. 17 (Apnl 1979).
pp. 177-198

"On the Use of Economic Models in Antitrust: The RealLemon Case." University of Pennsylvania Law
Review, Vol. 127 (April 1979), pp. 994-1050. Also in Antitrust Law and Economics (O. E.
Williamson, Editor), Houston: Dame Publications. 1980, pp. 97-133.

"Nonconvexity and Optimal Harvesting Strategies for Renewable Resources” (with T. R. Lewis).
Canadian Journal of Economics, Vol. 12 (November 1979), pp. 677-691.

" Appropriate Government Policy Toward Commercialization of New Energy Supply Technologies.”
Energy Journal, Vol. | (Aprit 1980). pp. 1-40

"Advertising and Aggregate Consumption: An Analvsis of Causality" (with R. Ashlev and C. W J.
Granger). Econometrica, Vol. 48 (July 1980). pp 1149-1168.

"On Oligopolistic Markets for Nonrenewable Natural Resources” (with T. R. Lewis). Quarterly Journal of
Economics. Vol. 95 (November 1980). pp. 475-491

"Qualitative Asymptotic Synthesis in Simple Optimal Control Problems." Economic Letters. Vol. 5 (1980),
pp. 349-352.

"Output and Welfare Implications of Monopolistic Third-Degree Price Discrimination.” American
Economic Review. Vol. 71 (March 1981). pp 242-247

"Risk and Return on Long-Lived Tangible Assets." Journal of Financial Economics, Vol. 9 (June 1981),
pp. 185-205.

"Monopolistic Two-Part Pricing Arrangements " Bell Journal of Economics, Vol. 11 (Autumn 1981), pp.
445-466.

"Economies of Scale and Barriers to Entry. " Journal ot Polincal Economy. Vol. 89 (December 1981), pp.
1228-1238.
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"Commodity Bundling by Single-Product Monopolies " Journal of Law and Economics. Vol 23 (April
1982), pp. 67-71.

"Antitrust and the New Industrial Economics " American Economic Review, Vol. 72 (Mayv 1982). pp. 24-
28.

"Cartel Deception in Markets for Nonrenewable Resources” (with T R. Lewis). Bell Journal of
Economics, Vol 13 (Spring 1982). pp 263-271

"Another Look at Market Power." Harvard Law Review. Vol 95 (June 1982), pp. 1789-1816.

"Product Differentiation Advantages of Pioneering Brands " American Economic Review  Vol. 72 (June
1982), pp. 349-365 ("Errata." AER. Vol. 73 (March 1983). p 250).

"George Stigler's Contributions to Economics." Scandinavian Journal of Economics. Vol. 85 (March
1983), pp. 77-86.

"Advertising and Entry Deterrence: An Exploratorv Model." Journal of Political Economy, Vol. 91
(August 1983), pp. 636-633.

"“The Impact of Scale and Media Mix on Advertising Agency Costs" (with A J. Silk and R. Bojanek).
Journal of Business. Vol. 56 (October 1983). pp 433-475.

"Gaussian Demand and Commodity Bundling " Journal of Business. Vol 37 (January 1984), pp. S211-
S230.

"Estimating Effective Concentration in Deregulated Wholesale Electricity Markets” (with B. W. Golub).
RAND Journal of Economics, Vol 15 (Spring 1984). pp. 12-26.

"Imperfect Information and the Equitabilitv of Competitive Prices " Quarrerly Journal of Economics, Vol.
99 (August 1984). pp. 441-460.

"Adversary Hydro Relicensing Applications: Using Econonuc Efficiency Criterta" (with P. L. Joskow).
Public Utilities Fortnightly, Vol. 114 (20 December 1984). pp. 22-28.

"Econometric Diagnosis of Competitive Localization " /nternational Journal of Industrial Organization.
Vol. 3 (March 1985), pp. 57-70.

"Do Markets Differ Much?" American Economic Review. Vol 75 (June 1985), pp. 341-351.

"Estimated Parameters as Independent Variables: An Application to the Costs of Electric Generating
Units" (with P. L. Joskow). Journal of Econometrics. Vol. 31 (April 1986). pp. 275-305.

"Incentive Regulation for Electric Utilities" (with P L. Joskow) Yale Journal on Regulation. Vol. 4 (Fall
1986), pp. 1-49.
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"The Empirical Renaissance in Industrial Economics: An Overview" (with T F Bresnahan) Journal of
Industrial Economics. Vol 35 (June 1987). pp 371-378

"Collusion versus Differential Efficiency: Testing Alternative Hvpotheses." Journal of Industrial
Economics, Vol. 35 (June 1987). pp. 399-423

"Ease of Entry: Has the Concept Been Too Readily Applied”" Ansitrust Law Journal, Vol 56 (1987), pp.
41-31.

"The Performance of Coal-Burning Electric Generating Units 1n the United States: 1960-1980" (with P. L.
Joskow). Journal of Applied Econometrics. Vol 2 (Apni 1987), pp. 85-109.

"Horizontal Merger Policy: Problems and Changes " Journal of Economic Perspecnives. Vol. 1 (Fall
1987). pp. 41-34.

"Competitive Advantage and Collusive Optima." International Journal of Industrial Organization, Vol. 3
{December 1987), pp 331-367.

"Industrial Economics: An Overview.” Economic Journal. Vol. 98 (September 1988), pp. 643-681. Also
in Surveys in Economics, Vol. 2 (A.J. Oswald. Editor), Oxford: Basil Blackwell, 1991, pp. 51-89.

"Perceptual Maps and the Optimal Location of New Products: An Integrative Essay." (with J.-F. Thisse).
International Journal of Research in Markenng. Vol 5 (1988). pp. 225-249.

"Intra-Industry Profitability Differences in U S Manufacturing: 1953-1983 " Journal of Industrial
Economics. Vol. 37 (June 1989), pp. 337-357

"An Expository Note on Depreciation and Profitability under Rate-of-Return Regulation." Journal of
Regulatory Economics. Vol. | (September 1989). pp 293-298.

"Good Regulatory Regimes." RAND Journal of Economics, Vol. 20 (Autumn 1989), pp. 417-436.

"Continuity and Change in the Economics Industry " Economic Journal, Vol. 101 (January 1991), pp.
115-121. Also in The Future of Fconomics (J D Hev. ed.). Oxford: Basil Blackwell. 1992. pp.
115-121.

"Sunk Cost and Market Structure: A Review Article " Journal of Industrial Economics. Vol. 40 (June
1992), pp. 125-134

"Comparing Greenhouse Gases for Policy Purposes " Energy Journal. Vol 14 (1993), pp. 245-255.

"Symposium on Global Climate Change " Journal of Economic Perspectives, Vol. 7 (Fall 1993), pp. 3-10.
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"Competition Policy in Russia During and After Privatization " (with P.L. Joskow and N. Tsukanova).
Brookings Papers on Economic Activity. Microecononucs, 1994, pp. 301-374 [Awarded the 1995
Edward A. Hewett Prize by the American Association for the Advancement of Slavic Studies. |

"Economic Aspects of Pavment Card Svstems and Antitrust Policy Toward Joint Ventures” (with D.S.
Evans). Antitrust Law Journal. 63 (Spring 1993). pp 861-901.

"The Benefits of Releasing the Bell Companies from the Interexchange Restrictions." (with P.S. Brandon).
Managerial and Decision Economics, 16 (Julv-August 1995). pp. 349-364.

"Privatization in Russia: What Should Be a Firm?" (with P L. Joskow). International Journal of the
Economics of Business. 2 (1993), pp. 297-327

"What Have We Learned About Privatization and Regulatory Reform?" Revista de Andlisis Economico.
10 (November 1993). pp. 21-39. (Remarks in Roundtable Discussion. pp. 303-312))

“Is There a Role for Benefit-Cost Analysis in Environmental Health and Safetv Regulation?” (with K.J
Arrow and nine others). Science. 272 (12 April 1996). pp. 221-222

“The Political Economy of Market-Based Environmental Policy: The US Acid Rain Policy.” (with P.L.
Joskow). Journal of Law and Economics. forthcoming.

“World Carbon Dioxide Emissions: 1950-2050.” (with T M. Stoker and R.A. Judson). Review of
Economics and Statistics. forthcoming

CHAPTERS IN BOOKS:

"Advertising and Economic Welfare" In Advertising and the Public Interest (S. F Divita, Editor).
Chicago: Amenican Marketing Association. 1974, pp. 82-97

"Promoting Competition in Tomorrow's Markets for Solar Energy Systems." In The Solar Market:
Proceedings of the Symposium on Competition in the Solar Energy Industry, U.S. Federal Trade
Commission, Washington, D.C.: U.S. Government Printing Office. 1978, pp. 119-135.

"Cartel and Oligopoly Pricing of Nonreplenishable Natural Resources" (with T.R. Lewis). In Dynamic
Optimization and Mathematical Economics (P T Liu. Editor). New York: Plenum. 1980, pp. 133-
156.

"The New Industrial Organization and the Economic Analvsis of Modern Markets." In Advances in
Economic Theorv (W. Hildenbrand. Editor). Cambridge: Cambridge University Press, 1982, pp.
253-285.

"Optimal Use of Renewable Resources with Nonconvexities in Production” (with T.R. Lewis). In Essays
in the Economics of Renewable Resources (J Mirman and D F. Spulber, Editors), Amsterdam:
North-Holland, 1982, pp. 95-111.
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"Advertising and Market Structure.” In New Developments in the Analysis of Market Structure (J. E.
Stiglitz and G. F. Mathewson. Editors). Cambridge: MIT Press. 1986, pp. 373-396

"Standards for Dominant Firm Conduct: What Can Economics Contnibute?" In The Economics of Market
Dominance (D. Hay and J. Vickers. Editors). Oxford: Basil Blackwell, 1987 pp. 61-88.

"Advertising." In The New Palgrave Vol | (J Eatwell. M. Milgate. and P Newman. Editors). New York:
Macmillan. 1987, pp. 34-36.

"Industrial Organization." In The New Palgrave. Vol 2 (J Eatwell. M. Milgate, and P. Newman, Editors).
New York: Macmillan, 1987, pp. 803-808

"George Stigler's Contributions to Microeconomics and Industrial Organization." In The New Palgrave.
Vol. 4 (J. Eatwell. M. Milgate. and P. Newman. Editors). New York: Macmillan. 1987 pp. 499-
500.

"The Potential of Incentive Regulation." In The Marke: for Energy (D Helm. ] Kay, and D. Thompson,
Editors), Oxford: Clarendon Press. 1989, pp 178-187

"Inter-Industry Studies of Structure and Performance " [n Handbook of Industrial Organization. Vol. 2
(R. Schmalensee and R. D. Willig, Editors). Amsterdam: North-Holland. 1989, pp. 951-1009

"Empincal Models of Rivalrous Behavior." In Industrial Structure in the New Industrial Economics (G
Bonanno and D. Brandolini, Editors). Oxford: Oxford Universitv Press. 1990. pp. 138-167.

"Economias del Tamaiio Empresarial v Poder de Mercado" and "Innovacion v Posicion Competitiva." In
Concentracion Empresarial v Compentividad Esparia en la C EE. (Xavier Vives and Jordi Gual.
Editors), Barcelona: Ariel Economia. 1990, pp 35-67 and 119-131.

"Agreements Between Competitors." In Antitrust, Innovation. and Competitiveness (T. M. Jorde and D J.
Teece. Editors). Oxford: Oxford University Press. 1992, pp 98-1138.

"How Should We Address Economic Costs of Climate Change?" In Global Climate Change: The
Economic Costs of Mitigation and Adaptation (] C White, ed.). New York: Elsevier. 1991. pp. 73-
76.

"The Costs of Environmental Protection.” In Balancing Economic Growth and Environmental Goals,
Washington: American Council for Capital Formation Center for Policy Research, 1994, pp. 55-80.
(Italian translation: "I costi della protezione abientale.” Energia. Vol. 15 (December 1994). pp. 30-
48.)

“"What Does Stabilizing Greenhouse Gas Concentrations Mean?” (with H.D. Jacoby and D M. Reiner).
Forthcoming in an IPIECA conference volume on the economics of climate change.
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OTHER PUBLICATIONS:

"The Computer Model of Energy Production without Fast Breeder Reactors” and "The Computer Model of
Fast Breeder Demands and Prices” (with P. W. MacAvov) Appendices E and F in Economic
Strategy for Developing Nuclear Breeder Reactors bv P. W MacAvov, Cambridge: MIT Press.
1969, pp. 186-199

"Theory, Fact, and Policv: A Reply to Professor Barten " Recherches Economiques de Louvain, Vol. 41
(March 1975), pp. 63-66.

Measuring External Effects of Solid Waste Management (with R. Ramanthan, W. Ramm, and D.
Smallwood). Washington. D.C.- U S Environmental Protection Agency. Socioeconomic
Environmental Studies Series. 1975

"Option Demand and Consumer's Surplus: Reply * American Economic Review. Vol. 65 (September
1975), pp. 737-739

"Advertising, Concentration, and Profits: Comment " [n /ssues in Advertising: The Economics of
Persuasion (D. C. Tuerck, Editor), Washington. D C : American Enterprise Institute. 1973, pp.
280-284.

"Remarks." In The Conglomerate Corporation (R. D. Blair and R. F. Lanzillotti, Editors), Cambnidge:
Oelgeschlager, Gunn & Hain, 1981. pp. 365-368

"Income-Distributional Concerns in Regulatory Policymaking: Comment." In Studies in Public Regulation
(G. Fromm. Editor). Cambridge: MIT Press. 1981 pp. 112-117

"Comment on Beales, Craswell, and Salop." Journal of Law and Economics. Vol. 24 (December 1981).
pp. 5341-344.

Review of C. C. von Weizsacker, Barriers to Entryv Journal of Economic Literature, Vol. 21 (June 1983),
pp. 562-564.

"Comments." In Telecommunications Access and Public Policy (A. Baughcum and G. R. Fauthaber.
Editors), Norwood. N.J.: Ablex. 1984, pp. 76-80

Review of D J. Teece. ed., The Competitive Challenge Journal of Economic Literature, Vol. 26
(December 1988), pp. 1779-1780.

"Regulation and Antitrust in the Bush Administration " Annitrust Law Journal, Vol. 58 (1989), pp. 473-
480.

"Comment on Katz and Ordover." Brookings Papers on Economic Activity: Microeconomics, 1990, pp.
194-197.
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"Commentary.” In Environmental Policy and the Cost of Capuial, Washington: American Council for
Capital Formation Center for Policy Research. 1990, pp. 104-7

"Comment on Mannering and Winston " Brookings Papers on Economic Activity: Microeconomics. 1991,
pp. 107-110.

"A Comprehensive and Balanced Energy Policy." Environmental Forum. Vol 8 (Mav/June 1991). pp. 41-
42

"Commentary." In U.S. Environmental Policy and Economic Growth: How Do We Fare? Washington:
American Council for Capital Formation Center for Policy Research. 1992, pp. 48-31

The Economics of the Payment Card Industry (with D S Evans) Cambridge: National Economic
Research Associates. Inc., 1993

Review of J. Broome, Counting the Cost of Global Warming:. William R. Cline, The Economics of Global
Warming, and Alan S. Manne and Richard G Ruchels. Buving Greenhouse Insurance: The
Economic Costs of CO- Limits. Journal of Economic Literature. Vol 32 (June 1994). pp. 738-741.

"Green Costs and Benefits: The Buck Stops Where?" In Environment Strategy America 1994 95 (W K.
Reilly. Editor). London- Campden. 1994. pp. 16-17

Review of R. Wilson. Nonlinear Pricing. Journal of Poliical Economy. Vol. 102 (December 1994), pp.
1288-1291.

"Commentary." In Strategies for Improving Environmental Policy and Increasing Economic Growth,
Washington: American Council for Capital Formation Center for Policy Research. 1995, pp. 32-35.

“A Guide to the Antitrust Economics of Networks™ (with D S Evans). Antitrust Magazine. 10 (Spring
1996). pp. 36-40.

"Wavs | Have Worked." The American Economist, 40 (Fall 1996), pp. 37-43. (Forthcoming in Passion
and Craft: How Economists Work (M. Szenberg, ed.). Ann Arbor: University of Michigan Press.)

February, 1997






0o ~NO oA WN =

£ W W W W W WWWWRNMNNMNMNMNMNMNMNMNDMNONDN S 2 A QO A @A Ao e
O O 00 ~NO ;B WN=2 00000 N OGTE WN-2 OO 0N dE WN-LO0OO

AFFIDAVIT OF CARL THORSEN
DRAFT

I. QUALIFICATIONS
|, Carl Thorsen, being duly sworn, depose and state as follows:

My name is Carl O. Thorsen. My business address is 333 Market Street, San
Francisco, California 94105. | am a Principal with Coopers & Lybrand LLP's
Telecommunications and Media Consulting Group. | am responsible for the national
leadership and development of the Firm's Telecommunications Regulatory Services.
For the application of SWBT to provide interLATA services in the State of Oklahoma, |
led the Coopers & Lybrand team responsible for the analysis of Southwestern Bell
Telephone’s ("SWBT”) current and future Operations Support Systems (“OSS”) order
and pre-order capacity.

| received a BSEE degree in 1970 from Rensselaer Polytechnic Institute in Troy, New
York. | have over 27 years of experience as both a member of the staff of the New
York State Department of Public Service (NYDPS) and as a regulatory consultant with
Coopers & Lybrand. From 1970-1983, | held numerous positions within the NYDPS
culminating in the position of Chief Rates Analyst. During my employment with the
NYDPS, | was responsible for the development of public policy issues, product cost
analysis, product pricing, tariff reviews and resolution of carrier and customer issues. |
testified on numerous occasions on a broad range of topics, including customer
ownership of inside wire; coin telephone, centrex, private line, and service connection
costs and prices; and access charge structure and pricing.

Since joining Coopers & Lybrand, | have consulted with each of the Regional Beli
Operating Companies, GTE, Frontier, Bellcore, RCN, Consolidated, AirTouch, Iridium,
Guam Telephone Authority, Kuwait Telephone Authority, Korea Telecom, NTT, and the
Comision Nacional De Comunicaciones in Argentina. | have led engagements covering
privatization; global regulatory requirements for voice LEO (Low Earth Orbiting
Satellites) entry; Part 64 design, implementation, and compliance with FCC rules;
service quality performance and compliance: long distance market entry; broadband
cost/performance analysis; product profitability systems; regulatory compliance for
affiliated transactions, Parts 32 and 36; and universal life line service cost support.
Most recently | have worked with two of the RBOCs to identify the costs to comply with
the Telecommunications Act of 1996 and the counterpart FCC order, and with several
other RBOCs concerning OSS implementation in view of requirements of the Telecom
Act and the FCC.
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Il. PURPOSE OF TESTIMONY

The purpose of my testimony is to present the results of our analysis and testing of
SWBT’s CLEC Operations Support Systems (‘OSS”) for order and pre-order. Testing
and analysis occurred from June 1897 through August 1997. Updates to SWBT's
capacity to process CLEC orders manually were based on December 1997 actuals.
The analysis concentrated on the capacity of SWBT's systems to handle anticipated
ordering loads. Specifically we:

¢ Determined SWBT's current capacity to process pre-order and order transactions
both manually and electronically, for resale and unbundled network elements
("UNEs");

+ Examined SWBT's manual and electronic plans, programs and processes to
respond to increases in resale and UNE activity;

*» Reviewed the SWBT testing approach employed during systems development;

e Assessed the sustainability of operations support systems;

All of the work contained in this document was directed under my supervision.
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ill. OVERVIEW OF CURRENT SITUATION AND FINDINGS
What are the results of your analysis?

SWRBT has more than sufficient region wide capacity in place to process current CLEC
order transactions for both resale and UNE. In terms of orders for December 1997, the
total capacity for manual and electronic (LEX & EDI) systems are 406,854 and 439,690
orders respectively (based on a 10 hour day and 21 days per month). This greatly
exceeds the manual and electronic actual posted December orders which were 83,543
manual and 49,122 electronic. Additionally, the availability of EASE to CLECs for order
and preorder activity supplements capacity by an additional 1,042,860 negotiations per
month.

Orders, which are defined in Section V of my testimony, represent a number of events
such as disconnects, conversions, moves or changes. LSRs (Local Service Requests)
result in line gains, line losses and in some cases no line change at all. In some cases,
one order will equate to one LSR and in others, such as UNE, many orders will
comprise one LSR. Therefore, for simplicity and consistency throughout the testimony
we will refer to capacity for manual and electronic processing in terms of “orders”, which
are the lowest common denominator for all processing. The one instance where
“orders” is not used is in relation to EASE capacity. Unlike DataGate and Verigate,
where each pre-order transaction involves a read from common back-end systems that
can be identified and measured, an EASE negotiation is an initial read of all of a
customer’s pertinent information. Individual pre-order transactions in EASE are then
performed locally on data retrieved during the initial negotiation. These individual
transactions cannot be tracked in EASE; however, an individual pre-order transaction
necessitates at least one negotiation, and if an order is placed, it is part of the same
negotiation. Therefore, we will refer to capacity for EASE in terms of “negotiations”.

Based on a comparison of the projected manual and electronic order processing
capability and year end 1998 demand, planned December 1998 capacity exceeds
CLEC manual order requirements under a multitude of assumptions. With an expected
December 1998 headcount of 593 service representatives available for CLEC order
and order related work, SWBT could process 356,541 manual orders per month.

Order processing capacity declines from 1997 to 1998 because of the change in mix of
orders. UNE orders, which are not part of the 1997 mix but comprise one third of 1998
orders, are considerably more time consuming to process than Residence and
Business basic resale. Electronically, SWBT would have the same capacity as today,
439,690 orders per month. EASE too would be available at 1,042,860 negotiations per
month.

The December 1997 pre-ordering capacity for DataGate and Verigate is the equivalent
of 592,970 and 521,826 orders per month respectively. This too exceeds the year end
1998 forecast of CLEC demand for manual and electronic processes, under a variety of
growth assumptions.

Our analysis also included a review of the sustainability of SWBT operations support
systems. Sustainability is the ability to avoid systems break-downs, and to recover
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from such in the event they occur. SWBT has formal security controls and operations
controls (key requirements for sustainability) in place for its EASE, EDI, LEX, DataGate,
and Verigate systems. Additionally, SWBT has formal configuration management
controls in place for EASE, DataGate and Verigate. SWBT employed formal change
management and documentation update controls (two of three components of
configuration management) for LEX and LASR. However, the company lacked formal
change request management procedures (the final component of configuration
management) at the time of our initial review in June 1997. No formal configuration
management procedures were employed for EDI, LEX or LASR at the time of our initial
review. After our discussions with management, SWBT developed and implemented
formal configuration management procedures which address those areas previously
found lacking for EDI, LEX, and LASR.
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IV. PRE-ORDER CAPACITY: RESALE AND UNE
Q. Define pre-order

Pre-order is the process of submitting inquiries and receiving informational responses
for resale and UNE orders via EASE, DataGate, and Verigate.

Pre-order includes, for the most part, the following specific functionality:

e Customer service record retrieval - resale

Address verification - resale/UNE

¢ Telephone Number reservation - resale/UNE

» Services/Features availability - resale/UNE

» List Primary Interexchange Carrier (PIC) - resale/UNE
s Facilities verification - UNE

 Due date availability - resale

e Dispatch - resale

Q. Please explain SWBT’s current pre-order arrangement

SWBT offers CLECs three systems which process pre-order transactions: EASE,
DataGate, and Verigate. (Exhibit [V-1).

EASE (Easy Access Sales Environment) is an on-line application developed by SWBT
in late 1990 which performs pre-order inquiries and processes order transactions. This
application is currently being used by SWBT service representatives in the retail and
wholesale environment. EASE processes retail and resale transactions only, not
UNEs. A new version of EASE was developed in 1997 specifically for CLEC use.
Modifications to the application for CLEC use were primarily related to user interface,
as opposed to functionality. However, additional enhancements to support conversions
were provided for CLEC transactions.

There are currently eleven CLECs who are using EASE. Service representatives
access EASE via terminals/workstations through remote access to the Tandem
computer server. Based on a review of SWBT training attendance records, as of
December 1997, a total of 150 CLEC representatives from 22 CLECs have attended
EASE training and other training/informational courses.

DataGate is a set of software components and libraries that comprise the strategic
middleware of SWBT. DataGate business services are reusable software components
that perform common business functions, such as pre-order transactions. Applications
(like Verigate and those authored by CLECs) invoke DataGate business services
beneath their own graphical user interface. DataGate has been in production since
1995. A DataGate business service, referred to as “LSP Access” and which performs
all pre-order transactions, was made available to the CLLECs in January, 1997.
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Verigate (Verfication Gateway) is an on-line, front end Graphical User Interface (GUI)
which facilitates access to the DataGate application. This application was originally
being used by SWBT interexchange carrier customers. However, a new version was
developed for CLEC-specific use. Verigate operates on a SunSparc server and CLEC
representatives can access the application through the Toolbar.

Today, when a SWBT Local Service Center (‘LSC") representative is processing a
CLEC's order, limited pre-ordering information is verified as a part of normal data entry.
If errors are found in the order which prevent data entry, the LSC notifies the CLEC
using the fax log which is normally sent to the CLEC for Firm Order Confirmation
(“*FOC") purposes. Customer service records (CSRs), which are part of the preorder
process may be requested by the CLECs. When there is a request, the service
representative places an electronic request to have the CSR mailed to the CLEC.
Other pre-order requests (e.g., address verification, telephone number verification,
service availability, etc.) are made via telephone.

Q. What is the purpose of pre-order capacity testing?
The purpose of the pre-order capacity testing is to identify the number of CLEC pre-
order transactions that could be electronically executed by SWBT's EASE, DataGate

and Verigate systems.

Q. How did you determine the current capacity of SWBT’s pre-ordering electronic
systems ?

DataGate and Verigate Capacity Testing Approach

For DataGate and Verigate, we performed independent transaction tests by processing
sample pre-order transactions through each individual system. The test was conducted
in August 1997. C&L developed the requirements for the test data and provided the
requirements to SWBT. CA&L reviewed a summary of the test data developed by
SWRBT to ensure the data corresponded to the requirements.

Our tests for response times were based on 102 pre-order transactions, separately
processed through DataGate and Verigate a total of 33 times. Our tests for DataGate
capacity were based on 200 pre-order transactions processed a total of 8 times, while
our tests for Verigate capacity were based on 102 pre-order transactions processed a
total of 48 times.

For the purpose of measuring response times, the transaction data set was run during
a production day, while tests to obtain capacity measures were run during off-peak
hours. The distribution, or mix, of pre-order transaction types for all data sets was
determined based on historical SWBT CLEC transaction distributions, adjusted for
anticipated changes resulting from further CLEC market entry. The test data set
included resale and UNE pre-order transactions across both Residential and Business
segments.
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To simplify comparisons of capacity between pre-ordering and ordering systems, a
conversion factor was computed to allow pre-order transaction capacities for DataGate
and Verigate to be stated in terms of equivalent orders. Using production information
from EASE and transaction forecasts provided by SWBT, Coopers & Lybrand was able
to compute a weighted-average number of pre-order transactions per order. This
number, also referred to as the “conversion factor” is 6.835 pre-order transactions per
order.

EASE Capacity Testing Approach

Our capacity analysis for EASE was based on a review of past and present negotiation
volumes. We identified the day in 1997 with the highest volume and used the
corresponding CPU utilization as a measure of capacity. Next, we determined the CPU
utilization per negotiation and estimated the capacity at a utilization rate of 80% (20%
assigned to computer operating system overhead).

Q. What is the capacity for processing pre-order transactions?

DataGate/Verigate Capacity Test Results

The results of the DataGate capacity tests indicate that approximately 13,272 pre-order
transactions per hour may be processed by DataGate. Using the conversion factor,
this capacity translates to approximately 2,824 orders per hour, or 592,970 orders per
month (Exhibit IV-2). Average response time per pre-order transaction was
approximately 3 seconds, except for “Facilities Availability” and “List Primary
Interexchange Carrier” which took an average of 13 and 22 seconds respectively.

The results of the Verigate capacity tests indicate that approximately 11,680 pre-order
transactions per hour may be processed by Verigate. This capacity translates to
approximately 2,485 orders per hour, or 521,826 orders per month (Exhibit 1V-2).
Average response time per pre-order transaction was approximately 5 seconds. Since
Verigate must go through DataGate to access other systems, the capacity numbers for
Verigate and DataGate are not cumulative

EASE Capacity Test Results

The results of the EASE capacity analysis indicate that EASE, for both SWBT and
CLEC use, has a total processing capacity of approximately 180,460 negotiations per
day at a CPU utilization of 80% (Exhibit IV-3).

Based on CPU utilization statistics corresponding to peak hour processing, which
occurred on September 2, 1997, average CPU seconds per negotiation was 12.437.
Based on historical data and trending analysis performed by SWBT, the maximum CPU
busy time possible without compromising service levels is 80%. At 80% utilization and
an average CPU busy time of 12.437 seconds per negotiation, the current Tandem
server configuration running at peak capacity during all operational hours (8:00 AM to
6:00 PM), has a total negotiation processing capacity of 180,460 negotiations or orders
per day.
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To date, the highest volume of negotiations processed in a single day for EASE was
109,000 on December 1, 1997. Based on analysis of prior years data, SWBT
forecasted a maximum load of 130,800 negotiations per day for 1998 (for retail use).
This leaves capacity to handle an additional 49,660 CLEC negotiations (pre-orders) per

day, or 1,042 860 additional negotiations per month.
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V. ORDERING CAPACITY
Q. Define ordering

Ordering involves the actual transmittal of the Order or Local Service Request from the
CLEC to SWBT and the creation of service orders that add, modify, or delete customer
records. For resale and UNE, a single LSR may consist of multiple service orders.
CLEC service order types generally include:

e New Order: Establishing a new account on the system

e Change Order: Modifying an existing account (e.g., adding/deleting features,
suspend, restore)

» Record Order: Modification of account information (e.g., billing name/address)

¢ Disconnect Order: Termination of service either on a main or bill-on account (e.g.
non-payment, out of region moves)

e From/To Order: Transfer of service from one location to another {(e.g., customer
moves)

* Conversion Order: Transfer of service from one local service carrier to another with
or without changes (“resale as-is” and “resale as-specified' orders)

Throughout the ordering section of this affidavit, both orders and the resulting service
orders will be placed into the following service categories for capacity measurement
and comparisons to forecasts.

* Residential resale (e.g. resale POTS service for a residence)

e Business Basic resale (e.g. resale POTS service for a business)
» Complex resale (e.g. PBX trunk for a business)

» UNE (e.g. loop w/port combination for business or residence)

Q. Please explain the current ordering arrangements for resale and UNE.

Currently, CLECs may send orders manually via fax, mail, and phone or electronically
via EASE (resale only) and EDI (resale and UNE). Fax and mailed orders are
completed on standardized forms. Incoming orders are sorted and logged by the LSC
staff.

On an electronic basis, there are six systems that may be involved in processing orders
(Exhibit V-1).

EASE, as described previously, processes resale orders in addition to pre-order
activity.

EDI (Electronic Data Interchange) is a batch application that allows CLEC orders to be
electronically transferred to SWBT. EDI batches are processed periodically throughout
the day. This application was implemented in January 1997.
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LEX (Order Exchange) is a graphical user interface developed by SWBT for operation
on Windows™. It allows CLECSs to electronically create and transmit resale and UNE
orders, receive acknowledgments and notification of error details and track FOCs and
SOCs. LEX is an option for CLECs who wish to use national guidelines ordering
formats but do not have to establish EDI capability. LEX became fully available in
November 1997.

LASR ( Local Access Service Request) is a batch application that edits incoming orders
received from EDI and LEX. This application verifies record layout and edits content,
and was implemented in January 1997.

MOG (Mechanized QOrder Generator) is a subsystem of SORD. It receives orders from
LASR, produces individual service orders, and stores these orders in SORD. This
application was implemented in January 1997,

SORD (Service Order Database) is a mainframe application that stores service orders
and initiates FOCs.

At the time of our May 1997 review, most orders from CLECs were being sent
manually. This was still the case as of December 1997. The SWBT LSC service
representatives are distributed into “units.” Each “unit” is responsible for a CLEC or a
group of CLECs. Orders received via fax are sorted and logged, and then routed to the
“‘unit” responsible for the CLEC. If correctly provided to SWBT by the CLEC, the order
is entered into EASE (Resale, Business or Residential) or SORD (Complex resale or
UNE). Upon successful data entry, the representative records order information on the
log sheet (i.e., order number, due date, telephone number). Orders in error are also
logged on the sheet, and the representative indicates the nature of the problem. When
the representative completes processing all orders on an individual log sheet, it is faxed
to the CLEC, and the faxed log serves as the FOC. Representatives have a routine for
checking a screen which identifies any orders that had been flagged by a downstream
system with an error. Subsequently, the representatives make needed corrections and
re-process the order

The LSC has established a process for handling Complex Orders. Incoming orders are
initially received by the service representatives through the same process as other
orders. Complex orders are routed to representatives with additional training on these
types of orders. When necessary, the representatives will also involve a
Communications Consultant in the order process. The consultants research the order
(e.g., verify if a contract exists for the CLEC) and determine any additional
requirements (e.g., sequencing of component service order processing) for the order.
The Communications Consultant then either enters the order into SORD or routes it to
one of the representatives trained in Complex orders for data entry.

LEX and EDI are electronic applications which allow the CLEC to send orders without
the intervention of the LSC for Residential and Business conversions (Exhibit V-2).
Currently, LEX and EDI process Residential and Business Basic resale orders on a
flow-through basis (end-to-end electronic handling of orders). Complex resale and
UNE orders can be electronically submitted by CLECs, but after LASR processing, they
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are routed to and handled by the LSC.

Orders that are routed from LASR to the LSC will be forwarded to the service
representatives via an electronic “work folder”. The “unit’ responsible for the CLEC will
print the orders. The representative will then identify the data required to process the
order. Once this is complete, the order will be processed via EASE or SORD.

In December 1997, 83,543 resale service orders were manually processed in the LSC
and 49,122 orders were received electronically. Of the manual orders processed in the
LSC, 70,176 were Residential service orders and 13,367 were Business service orders
(Exhibit VI-3).

Q. What was the purpose of your ordering capacity tests?

The purpose of the ordering capacity tests was to identify the number of orders that
could currently be processed on a manual and electronic basis for both UNE and resale
and to develop information to determine if future demands were matched by future
planned capacity.

Q. How did you calculate SWBT’s current manual ordering capacity for resale?

Exhibit V-4 describes the overall methodology for calculating manual capacity by
representative by order type.

Two main time studies for Resale were performed at the LSC. The first study identified
the amount of time required to process resale-related service orders, by service order
type (e.g. new, change, disconnect) and by service category (e.g. Residential resale,
Business Basic resale). 873 service orders during the week of June 9th were recorded
and transaction times were measured (Exhibit V-5). We also estimated the effort
required to process service orders that fall out of the electronic ordering process. Our
time and motion studies indicated that 6% of residential electronic orders would require
manual re-work at 10 minutes per order. This equates to about 1 service
representative for each 10,000 monthly electronic orders. However, more recent
experience with AT&T orders indicate that 47 representatives dealt with re-work for the
estimated 45,458 AT&T electronic orders that posted in December 1997. This ratio of 1
service representative to each 1,000 electronic orders was the benchmark we
employed to adjust service representative headcount as orders shift from manual to
electronic.

The study also indicated that the average estimated transaction time for a Complex
Business service order was 9.3 minutes. We questioned the long-run applicability of
this estimate given that the mix of services demanded was only conversions and CSRs.
PBX trunks, hunting, and other Compiex Business service orders were not processed
during our study. Accordingly, we polled LSC representatives for their processing time
estimate for Complex Business service orders. This resulted in a more conservative
estimate of 25 minutes of processing time per Complex Business service order. To
increase our confidence in the 25 minutes estimate for Complex Business service
orders, we ran a portion of the first time study approximately two months later (August
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20-22). We measured the processing time for 55 actual complex service orders, which
included PBX trunks, Centrex, and hunting. The average processing time from this
repeated study was 20 minutes. However we continued to use the more conservative
25 minute estimate in our capacity calculations.

As a result, the average weighted transaction times after all adjustments for the mix of
service orders we measured are as follows:

+ Residence resale 5.02 minutes per service order
» Business Basic resale 14.77 minutes per service order
e Complexresale 25 minutes per service order

The second main time study measured the average time per day spent by service
representatives on other activities, such as: responding to billing inquiries, attending
meetings, filing and logging of other orders, etc. The second test indicated that, on
average, 85.5 minutes a day are spent by a representative on non-transaction
activities. This estimate was used to reduce the available time per day to handle
service orders.

Based on the transaction and non-transaction times, we determined the throughput,
which is the number of resale service orders a service representative could process on
average in a given day (approximately 73 Residential, 25 Business Basic, or 15
Complex service orders per day per representative).

Q: How did you calculate SWBTs current manual order capacity for UNE?

We used the same methodology described in Exhibit V-4 for calcuiating UNE manual
capacity. UNE capacity was first determined in terms of service orders and then
converted to orders using a SWBT estimate of 3 UNE service orders per order.

A time study was conducted to capture the transaction time for entering a UNE order.
To replicate the types of UNE orders that SWBT will receive in the future, SWBT
created, at our request, a set of test orders to measure processing time. This test set
consisted of “loop with port” combination orders that were consistent with the types of
orders used to date in the cooperative UNE trials. In the UNE time study, 48 service
order time observations were collected and transaction times were determined for UNE
service orders. Based on the distribution of the service orders in the test orders and
actual historical UNE orders, the weighted average transaction time for UNE service
orders was 35.6 minutes per service order

Because of the low volume of UNE orders in our time study and to obtain a more
accurate estimate of steady-state UNE processing times, we repeated our previous
study approximately two months later. In this second study, 87 service order time
observations were collected and the weighted average transaction time was 19.2
minutes per service order (Exhibit V-6).

To compute UNE throughput (service orders per day per representative), we used the
updated average UNE service order transaction times and the non-transaction time
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454  estimate from the Resale time study. The resulting throughput for a UNE
455  representative was approximately 19 service orders per day.
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Q. Based on your throughput calculations what was SWBT'’s capacity to process
manually submitted CLEC orders in December 19977

To determine SWBT’s manual order processing capability in December of 1997 we first
determined the number of service representatives that SWBT had hired and trained. In
December SWBT employed 559 representatives. One hundred of these
representatives were assigned to assist in the processing of electronic (EASE and EDI)
orders submitted by AT&T. Further, we determined that 38 representatives were
required to assist in the processing of electronic orders submitted by other CLECs.
Thus 421 representatives were available to process orders received by fax and
respond to CLEC inquires on issues.

Second, we were provided with the actual mix of orders for the fourth quarter of 1997
This was comprised of Residential and Business Basic resale orders. Given
headcount, order mix and throughput we calculated that SWBT could have handled
406,854 manual orders in the month of December (Exhibit VI-3).

The actual manual order volume in December was 83,543. The difference between
capacity and actual volumes would have been sufficient to handle 114,831 UNE orders.

Q: How did you determine the electronic ordering capacity?

To determine the capacity of the electronic ordering applications, a data set of 10,527
orders was processed separately through both the LEX and EDI systems. This data
set was composed of orders distributed among order types in the same proportion as
end-of-year 1997 volume forecasts provided by SWBT. This data set was submitted
through both LEX and EDI, and subsequently processed through LASR, MOG, and
SORD. The processing steps covered by this test include receiving and evaluating
incoming orders, returning any error conditions. storing complete and accurate orders,
determining the down-stream path for each order (Mechanical Order Generation [MOG]
or Local Service Center), generating service orders for MOG-destined orders, storing
completed service orders in SORD, generating Firm Order Completion (FOC) notices,
and sending FOCs out of the system through LASR to LEX or EDI. The test was
conducted in June 1997.

The Data Set and Test Cases (documents which specify the character of a test to be
performed, including a description of the data to be used, the environment in which to
run the test, the process to be used for executing the test, and other items) used in
testing the capacity of the ordering systems were produced using SQA2000, Coopers &
Lybrand’s proprietary methodology for systems quality assurance (Exhibit V-7 is a
SQA2000-based checklist). The Data Set was reviewed by C&L in conjunction with
SWBT, prior to the execution of the tests. Similar to the Data Set, Test Cases were
produced by SWBT based on requirements provided by C&L. These Test Cases were
also reviewed by C&L in conjunction with SWBT, prior to execution of a test. Tests
were executed by SWBT in accordance with the Test Cases produced.
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501  We also performed independent tests of transactions to identify the processing

502 capacity of the EASE application. This test was performed based on the examination
503  of historical transaction data which has been collected over time by the EASE support
504 group. The day of the highest SWBT transaction volume was determined based on
505 historical data which detailed volume of transactions per day for 3 years. The

506 forecasted transaction volume was based on this historical data and 20% volume

507  growth found in the capacity planning documentation provided by SWBT.

508

509 Q. What were the results of your electronic capacity analysis?

510

511 The current capacity for the electronic ordering systems, other than EASE, is

512  approximately 2,094 orders per hour, regardless of whether an order originates in EDI
513 or LEX. This equates to 20,940 orders per day, or 439,690 orders per month.

514

515  The capacity for EASE, for both SWBT and CLEC use, is estimated at 180,460

516  negotiations per day (Exhibit IV-3). Each preorder and any resulting order is one

517  negotiation. For 1998 SWBT forecasts a maximum volume of 130,800 negotiations per
518  day for its own retail use leaving capacity of 49 660 daily negotiations for CLEC

519  transactions. This equates to 1,042,860 monthly CLEC negotiations or orders. A

520 complete description detailing the results of EASE capacity can be found in the pre-
521  ordering section of this affidavit.

DRAFT

Page 15 2/12/98 - 10:14 AM



522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568

VI. SCALABILITY
Q. What was the purpose of your scalability analysis?

Electronic scalability is the ability of SWBT to identify and mitigate potential capacity
constraints for electronic order and pre-order systems before they impact business
operations. Similarly, the objective of the manual scalability analysis was to evaluate
the ability of SWBT to manage growth of the LSC to meet projected CLEC ordering
demand that could exceed current capacity.

Q. How does CLEC order activity grow or change in the future?

The forecast of CLEC orders for 1998 was presented as a line loss analysis. The line
loss analysis indicates expected activity of 413,500 resale lines and 200,000 UNE
loops and UNE combinations in 1998. For resale this is a 70% increase over 1997.
However, if the 413,500 resale lines are spread evenly over 1998, the activity would
look very similar to the fourth quarter of 1997 where 113,000 lines were provided on a
resale basis.

The most significant change in order activity is the forecast of as many as 200,000
UNE loops or rebundled UNEs in 1998. The addition of UNE loops to work load can
have a significant impact because processing is time consuming. Thus, this is an
important element for the planning process.

The means by which CLECs submit pre-orders and orders to SWBT is also projected to
change over time. Currently, most orders (63%) are submitted manually by fax. SWBT
currently provides access to electronic systems that provide pre-ordering and ordering
capabilities. SWBT projections show that an increasing proportion of pre-order and
order transactions will occur through electronic interfaces, growing to 50% by the end
of 1998.

Q. Please describe your analysis of the scalability of SWBT’s manual order
processing capacity.

Our first test of scalability was to match the forecast of line loss (converted to orders)
against current and future manual order processing capacity. To convert line loss to
orders we determined the relationship of orders to line loss for 1997. In 1997, SWBT
processed 730,837 orders for 244 500 resale lines. This equates to an average of
three orders per line throughout the year. For 1998, it is expected that resale line loss
could be as high as 413,500. SWBT anticipates that 231,500 lines would be processed
manually. However, the percent manually processed would decline from 63% in
December 1997 to 50% in December 1998. As a result, we determined that SWBT
would process 688,200 manual orders during 1998.

With respect to UNE orders, our time and motion studies revealed that, on average, for
a loop with port order, three service orders would be required. Given 200,000 UNE
loop and UNE combinations, this equates to 600,000 UNE related orders during 1998.
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